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7KHSURFXUHPHQWSURFHVVRIDQ\PDMRU LQIUDVWUXFWXUHSURMHFW LQFOXGHV WKHGHVLJQSKDVH WHQGHUSKDVH












7KH PRVW LPSRUWDQW FRQWUDFWXDO UHODWLRQVKLS LQ WHUPV RI FRVW LV WKDW EHWZHHQ WKH 2ZQHU DQG WKH
&RQWUDFWRU )RU WKLV UHDVRQ WKH FRQWUDFWRU VHOHFWLRQ PHWKRG HPSOR\HG DQG WKH FKRVHQ &RQWUDFW 7\SH
&7ZKLFK GHILQHV WKH PHWKRG RI SD\PHQW SOD\ D VLJQLILFDQW UROH LQ HQVXULQJ FRQVWUXFWLRQ FRVWV DUH
ZLWKLQWKHDSSURYHGIXQGLQJOLPLWV






RXW 7KH OLWHUDWXUH UHYLHZ VKRZHG WKDW IRU SXEOLF ZRUNV FRQWUDFW W\SHV DQG LQ SDUWLFXODU UHJDUGLQJ WKH
PHWKRGRIFRPSHQVDWLRQWKHUHDUHQXPHURXVUHSRUWVUHODWLQJWRDWKHHYDOXDWLRQRIWKHLUSHUIRUPDQFHLQ
WHUPV RI WKH ILQDO FRVW GXUDWLRQ DQG TXDOLW\ RI UHVXOWLQJ SURMHFW >,7$  +RZDUG HW DO 
%RXNHQGRXUDQG%DK7XUQHUDQG6LPLVWHU3DXODQG*XWLHUUH]@ESURSRVDOV IRUQHZ
FRQWUDFWLQJPHWKRGRORJLHV>,7$:LOPRQWDQG&KHQJ@FSURSRVDOVIRUQHZRUFRPELQDWLRQV
RI DZDUG FULWHULD >8QJHUQ6WHUQEHUJ  /DPEURSRXORV  3DGKL DQG 0RKDSDWUD @ RU HYHQ
PRGLILFDWLRQVRI WKH ORZHVWELGFULWHULD >:DQJHWDO@G WKHHYDOXDWLRQRIFRQWUDFWRUSHUIRUPDQFH
XQGHUFRQWUDFWVFRQWDLQLQJ LQFHQWLYHV IRUHDUO\FRPSOHWLRQ ORZHUFRVWDQGEHWWHUSHUIRUPDQFHDQG WKHLU
DVVRFLDWHG ULVNV >-DUDLHGLHWDO $UGLWL%RZHUHW DO7DQJHW$O&KDQHW DO
E@HSURSRVDOVRIPHWKRGVIRUFDOFXODWLQJLQFHQWLYHV>-DIDDUL$O6XEKL$O+DUEL$UGLWL
DQG <DVDPLV  %HUHQGV  6KU DQG &KHQ  6KU DQG &KHQ @ DQG I PRWLYDWLRQV IRU
DFKLHYLQJILQDQFLDOLQFHQWLYHVE\FOLHQWVDQGFRQWUDFWRUV5RVHDQG0DQOH\&KDQHWDOD






LV QR SURSRVDO IRU LPSOHPHQWDWLRQ LQ WKH *UHHN SXEOLF ZRUNV VFHQH RI QHZ D &7 GHILQLQJ DQ\ RWKHU
PHWKRGRISD\PHQWDSDUWIURPWKH/XPSVXPIL[HGSULFH/6)3WKH8QLWSULFHPHWKRG830RUWKH
&RVW3OXV3HUFHQWDJH)HH&33)
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,W LV WKHUHIRUH HVVHQWLDO WR FRQVLGHU QHZFRQWUDFW W\SHV IRU LPSOHPHQWDWLRQ LQ*UHHFH FRQFHUQLQJ WKH
SURFXUHPHQW RI PDMRU KLJKZD\ SURMHFWV &XUUHQWO\ SURFXUHPHQW SUDFWLFH RQ WKH SDUW RI SXEOLF ZRUNV¶
FOLHQWV LV GHILQHG LQ WKH*UHHN3XEOLF:RUNV/DZ /ZKHUH WKH FRQWHQW RI WKH FRQWUDFWRUV¶
ELGV DUH GHILQHG 0RUH VSHFLILFDOO\ IRU WKH PDMRULW\ RI PDMRU SXEOLF ZRUNV¶ FRQWUDFWV WKH GHWDLOHG
FRQVWUXFWLRQEXGJHWDFFRUGLQJWRWKHGHVLJQLVPDGHXSRIDVFKHGXOHRIUDWHVDJDLQVWGHVLJQTXDQWLWLHVIRU
HDFKZRUNLWHPGHILQHGLQGHWDLO LQWKHGHVFULSWLYHSULFHOLVW7KHELGGHU¶VDUHDVNHGWRRIIHUDGLVFRXQW
DJDLQVW WKHVH SULFHV HLWKHU SHU LWHP SHU JURXS RI LWHPV RU IRU WKH HQWLUH SURMHFW 7KH FRQWUDFWRU LV
FRPSHQVDWHG IRU WKH FRVW UHVXOWLQJ IURP WKH TXDQWLW\ RI HDFK ZRUN LWHP FRPSOHWHG PXOWLSOLHG E\ WKH
RIIHUHGXQLW UDWHSOXVDQDGGLWLRQDORI WKH UHVXOWLQJ WRWDO FRQVWUXFWLRQFRVW WRFRYHURYHUKHDGVDQG
SURILW7KH*UHHN3XEOLF:RUNVODZDOVRSURYLGHVSXEOLFFOLHQW¶VZLWKWKHRSWLRQWRUHTXHVWDOXPSVXP
RIIHUIRUWKHFRPSOHWLRQRISDUWRUWKHWRWDOSURMHFW7KLVFDVHLVQRUPDOO\DVVRFLDWHGZLWKWKHGHVLJQDQG





3OXV ,QFHQWLYH )HH &3,) ,QFHQWLYH 'LVLQFHQWLYH IRU 7LPH 5HGXFWLRQ ,'7 )L[HG 3ULFH ,QFHQWLYH
)3,/XPS6XP)L[HG3ULFH/6)38QLW3ULFH0HWKRG830$VKRUWGHVFULSWLRQRIHDFK&7DQG
WKHLU FRUUHVSRQGLQJ DGYDQWDJHV IURP WKH FOLQHW¶V YLHZ SRLQW DV IRXQG LQ WKH OLWHUDWXUH DUH LQFOXGHG LQ
7DEOH$VH[SODLQHGSUHYLRXVO\ WKHPRVWFRPPRQ&7DSSOLHGIRU WKHPDMRUSXEOLFZRUNVSURMHFWV LQ















































+LJKZD\ SURMHFWV DUH FRQVLGHUHG E\ PRVW UHVHDUFKHUV DV OLQHDU SURMHFWV LH WKH\ FRQWDLQ UHSHWLWLYH
DFWLYLWLHV IRU WKHSXUSRVHRIGHYHORSLQJPHWKRGVIRUVFKHGXOLQJ WKHLUFRQVWUXFWLRQDFWLYLWLHV .DOODQW]LV
DQG/DPEURSRXORVDDQGEDQG.DOODQW]LVHW$O1HYHUWKHOHVVWKHFLUFXPVWDQFHVXQGHU
ZKLFK HDFK KLJKZD\ SURMHFW LV SURFXUHG LQ WHUPV RI SROLWLFDO VWDELOLW\ IXQGLQJ FRQVWUDLQWV DQG
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FRQVWUXFWLRQ GLIILFXOWLHV JHRJUDSKLFDO JHRORJLFDO HQYLURQPHQWDO DUFKHRORJLFDO DQG ODQG RZQHUVKLS
IDFWRUVVXJJHVWWKDWKLJKZD\SURMHFWVGHILQHGLQWHUPVRIWKHLUHQWLUHSURFXUHPHQWSURFHGXUHVSODQQLQJ
GHVLJQ WHQGHU DQG FRQVWUXFWLRQ SKDVHV FDQQRW EH FRPSOHWHO\ FRQVLGHUHG DV UHSHWLWLYH SURMHFWV $V D
UHVXOWDVWDWLVWLFDODQDO\VLVRI WKHSHUIRUPDQFHRIYDULRXVSURMHFWVXVLQJYDULRXV&7VZRXOGQRW OHDG WR
UHSUHVHQWDWLYH UHVXOWV  7KXV HYDOXDWLRQ FULWHULD PRVW UHOHYDQW ZKHQ PDNLQJ WKH FKRLFH RI WKH PRVW
DSSURSULDWH &7 ZHUH FKRVHQ DQG D UHOHYDQW TXHVWLRQQDLUH LQ RUGHU WR REWDLQ H[SHUW RSLQLRQV ZDV
GHYHORSHG
7KHFKRLFHRIHYDOXDWLRQFULWHULDZDVEDVHGRQ WKH UHVXOWVRIDQH[WHQVLYH OLWHUDWXUH UHYLHZ7DEOH
GHSLFWVWKHFKRVHQVHOHFWLRQFULWHULDWREHLQFOXGHGLQWKLVUHVHDUFKDVWKH\ZHUHWKHPRVWIUHTXHQWO\FLWHG
RQHVLQUHVHDUFKSDSHUV7KHVHOHFWLRQFULWHULDWKDWZHUHLQFOXGHGLQWKHVXUYH\ZHUHUDWHGRQDVFDOHRI




























7KH TXHVWLRQQDLUH ZDV VHQW WR HQJLQHHUV WKDW KDYH SURIHVVLRQDO H[SHULHQFH LQ WKH PDQDJHPHQW RI




PDQDJHPHQWZKLOH KDYH OHVV WKDQ  \HDUV H[SHULHQFH LQ WKH GHVLJQ SKDVH ,W LV HYLGHQW WKDW WKLV
VXUYH\ZDVFRQGXFWHGE\DGGUHVVLQJHQJLQHHUVZLWKH[SHULHQFHLQWKHSXEOLFVHFWRUZKLOHRI
WKH UHVSRQGHQWVKDYHVRPHH[SHULHQFH LQ WKHSULYDWH VHFWRU LHKDYHZRUNHG IRUFRQWUDFWRU¶V WKDW KDYH
FRQVWUXFWHG PDMRU SXEOLF ZRUNV SURMHFWV )LQDOO\ WKH PDMRULW\ RI WKH  UHVSRQGHQWV KDYH GLUHFW
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H[SHULHQFH LQ ERWK /6)3 FRQWUDFWV DQG WKH 830 ZKLFK DUH ZLGHO\ HPSOR\HG LQ *UHHN SXEOLF ZRUNV
FRQWUDFWVZKLOHQHDUO\DWKLUGKDVH[SHULHQFHLQWKH&33)&7
7DEOH3HUVRQDOSURILOHVRIVXUYH\UHVSRQGHQWV
ĂƚĞŐŽƌǇ ZĞƐƉŽŶĚĞŶƚƐ ĂƚĞŐŽƌǇ ZĞƐƉŽŶĚĞŶƚƐ ĂƚĞŐŽƌǇ ZĞƐƉŽŶĚĞŶƚƐ
 EƵŵďĞƌ й  EƵŵďĞƌ й  EƵŵďĞƌ й
ƵƌƌĞŶƚKĐĐĐƵƉĂƚŝŽŶĂů&ŝĞůĚ zĞĂƌƐŽĨWƌŝǀĂƚĞ^ĞĐƚŽƌǆƉĞƌŝĞŶĐĞ zĞĂƌƐŽĨWƌŽũĞĐƚDĂŶĂŐĞŵĞŶƚǆƉĞƌŝĞŶĐĞ
ŽŶƐƚƵĐƚŝŽŶDĂŶĂŐĞŵĞŶƚ ϭϲ ϯϴй EŽŶĞ ϭϳ ϰϬй EŽŶĞ ϭϮ Ϯϵй
WƌŽũĞĐƚDĂŶĂŐĞŵĞŶƚ ϭϭ Ϯϲй ĞůŽǁϵǇĞĂƌƐ ϭϮ Ϯϵй ĞůŽǁϵǇĞĂƌƐ ϴ ϭϵй
ĞƐŝŐŶʹZĞƐĞĂƌĐŚͲ&ƵŶĚŝŶŐ ϰ ϭϬй ϭϬͲϭϵǇĞĂƌƐ ϴ ϭϵй ϭϬͲϭϵǇĞĂƌƐ ϭϰ ϯϯй
ŽŶƐƚƌƵĐƚŝŽŶͲ&ƌĞĞůĂŶĐĞ ϭϭ Ϯϲй ŽǀĞƌϮϬǇĞĂƌƐ ϱ ϭϮй ŽǀĞƌϮϬǇĞĂƌƐ ϴ ϭϵй
zĞĂƌƐŽĨĞƐŝŐŶǆƉĞƌŝĞŶĐĞ ŝƌĞĐƚǆƉĞƌŝĞŶĐĞƉĞƌŽŶƚƌĂĐƚdǇƉĞ KƌŝŐŝŶ
EŽŶĞ Ϯϭ ϱϬй W&& ϴ ϭϵй 'ƌĞĞĐĞ ϯϰ ϴϭй
ĞůŽǁϵǇĞĂƌƐ ϭϮ Ϯϵй WW& ϭϯ ϯϭй ďƌŽĂĚ ϴ ϭϵй
ϭϬͲϭϵǇĞĂƌƐ ϰ ϭϬй W/& ϰ ϭϬй zĞĂƌƐŽĨWƵďůŝĐ^ĞĐƚŽƌǆƉĞƌŝĞŶĐĞ
ŽǀĞƌϮϬǇĞĂƌƐ ϱ ϭϮй /ͬd ϴ ϭϵй EŽŶĞ ϭϬ Ϯϰй
zĞĂƌƐŽĨŽŶƐƚƌƵĐƚŝŽŶ^ƵƉĞƌǀŝƐŝŽŶǆƉĞƌŝĞŶĐĞ &W/ ϰ ϭϬй ĞůŽǁϵǇĞĂƌƐ ϵ Ϯϭй
EŽŶĞ ϭϬ Ϯϰй >^ͬ&W Ϯϲ ϲϮй ϭϬͲϭϵǇĞĂƌƐ ϴ ϭϵй
ĞůŽǁϵǇĞĂƌƐ ϭϬ Ϯϰй hWD ϯϰ ϴϭй ŽǀĞƌϮϬǇĞĂƌƐ ϭϱ ϯϲй
ϭϬͲϭϵǇĞĂƌƐ ϭϱ ϯϲй      












VKRZV WKDW WKH  UHVSRQGHQWV GLUHFWO\ H[SHULHQFHG LQ WKH &3)) UDWH LW DV WKH WKLUG EHVW DJDLQVW WKLV
FULWHULRQDY 
&ULWHULRQ  8QFHUWDLQW\ RI 6FRSH 1R &7 VWDQGV RXW DV HVSHFLDOO\ DSSURSULDWH ZKHQ WKH WHFKQLFDO
FKDUDFWHULVWLFV RI WKH SURMHFW DUH QRW VSHFLILFDOO\ GHILQHG1HYHUWKHOHVV LW LV LQWHUHVWLQJ WR QRWH WKDW
UHVSRQGHQWVIURPDEURDGJLYHWKHJUHDWHVWUDWLQJRIWR&3,)&7IRUWKLVFULWHULRQ
&ULWHULRQ3URFHVV8QFHUWDLQW\7KHRYHUDOOUHVXOWVVKRZWKDWQR&7VWDQGVRXWDVHVSHFLDOO\XVHIXOLQ
VLWXDWLRQV ZKHUH FRQVWUXFWLRQ PHWKRGRORJLHV DUH XQNQRZQ DW VWDUW RU DUH H[SHFWHG WR EH FRPSOH[
1HYHUWKHOHVVUHVSRQGHQWVIURPDEURDGVHHPHGWRDJUHHRQFHDJDLQWKDWWKH&3,)&7LVWKHEHVWFKRLFH






WKDW WKH &3,) DY  &7 PHHWV WKLV FULWHULRQ EHVW 5HVSRQGHQWV ZLWK GLUHFW H[SHULHQFH LQ HDFK
FRQWUDFW W\SH DJUHH ZLWK WKH DIRUHPHQWLRQHG UHVXOWV DQG LQ DGGLWLRQ WKH  UHVSRQGHQWV ZLWK GLUHFW
H[SHULHQFHZLWKWKH&3))DOVRUDWHLWKLJKO\LQWHUPVRIWKLVFULWHULRQDY 
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&ULWHULRQ&ULWLFDOLW\RI6FKHGXOH7KHUHVXOWVVKRZWKDWWKH&7PRVWDSSURSULDWHZKHQWKHGXUDWLRQRI
WKHFRQWUDFWLVFULWLFDOLVREYLRXVO\WKH,'7DY 
&ULWHULRQ3HUIRUPDQFH&ULWLFDOLW\7KH UHVXOWV VKRZ WKDW WKH&3,)&7 LVSHUFHLYHGERWKE\*UHHN
H[SHUWV DQG UHVSRQGHQWV IURP DEURDG WR EH VOLJKWO\ EHWWHU WKDQ WKH RWKHUV DW SURYLGLQJ LQFHQWLYH IRU




PRUH VWDII LQ QXPEHUV DQG H[SHULHQFH WR VXSHUYLVH DQGRUPDQDJH WKH FRQWUDFW 7KH ORZHVW RYHUDOO
UDWLQJ RI ZDV DZDUGHG WR WKH /6)3ZKLFK LVZKDW LV H[SHFWHG LQ WKHRU\ ,Q DGGLWLRQ DOO WKUHH
PHWKRGV EDVHG RQ WKH UHTXLUHPHQW IRU WKH&OLHQW WR UHLPEXUVH WKH FRQWUDFWRU IRU DOO DXGLWDEOH FRVWV
&3)) &33) &3,) DV ZHOO DV WKH 830 ZKLFK UHTXLUHV WKDW WKH &OLHQW PHDVXUHV DFFXUDWHO\ WKH
TXDQWLWLHVRIWKHZRUNLWHPVFRPSOHWHGUHFHLYHGDVOLJKWO\KLJKHUUDWLQJRYHUDOO
&ULWHULRQ  &RQWUDFWXDO 'LIILFXOWLHV 7KH UHVXOWV VKRZ WKDW WKUHH &7 LQFRUSRUDWLQJ LQFHQWLYHV LH
&3,))3,DQG,'7WHQGWREHUDWHGDVPRUHFRPSOLFDWHGWRLPSOHPHQWDQGKHQFHUHFHLYHGWKHORZHVW
RYHUDOO UDWLQJV ,W LV LQWHUHVWLQJ WR QRWH WKDW WKH *UHHN H[SHUWV UDWHG WKH WZR PRVW IDPLOLDU &7V LQ
*UHHFH LH WKH/6)3DY DQG WKH830DY DV WKH&7V WKDWDUHVLPSOHVW WR LPSOHPHQW
DQG GR QRW UHTXLUH VSHFLDOL]HG FDOFXODWLRQV )LQDOO\ WKH DYHUDJH UDWLQJV E\ UHVSRQGHQWV ZLWK GLUHFW
H[SHULHQFHLQHDFK&7GHVLJQDWHGWKDWWKHVLPSOHVWWRLPSOHPHQW&7LVWKH)3,DY 




^ĞůĞĐƚŝŽŶƌŝƚĞƌŝĂ W&& WW& W/& /ͬd &W/ >^&W hWD
ŽŶƚƌĂĐƚdǇƉĞZĂƚŝŶŐƉĞƌ ǀ͘ ^ƚ͘Ğǀ͘ ǀ͘ ^ƚ͘Ğǀ͘ ǀ͘ ^ƚ͘Ğǀ͘ ǀ͘ ^ƚ͘Ğǀ͘ ǀ͘ ^ƚ͘Ğǀ͘ ǀ͘ ^ƚ͘Ğǀ͘ ǀ͘ ^ƚ͘Ğǀ͘
ŽƐƚƵŶĐĞƌƚĂŝŶƚǇ
;ϭͿ
ůů ϱ͕ϰϱ Ϯ͕ϳϮ ϰ͕ϳϮ Ϯ͕ϴϭ ϱ͕ϬϬ Ϯ͕ϭϴ ϰ͕ϱϳ Ϯ͕ϭϮ ϳ͕ϳϬ Ϯ͕ϬϮ ϳ͕ϴϮ Ϯ͕ϰϬ ϱ͕ϱϯ Ϯ͕ϰϯ
'Z ϱ͕Ϯϵ Ϯ͕ϳϲ ϰ͕ϱϬ Ϯ͕ϳϲ ϱ͕ϮϬ Ϯ͕ϲϮ ϰ͕ϳϵ Ϯ͕ϱϮ ϳ͕Ϯϵ Ϯ͕ϰϵ ϳ͕ϳϭ Ϯ͕ϵϵ ϲ͕ϭϱ Ϯ͕ϭϮ
ďƌŽĂĚ ϯ͕ϲϬ ϭ͕ϱϮ ϰ͕ϮϬ Ϯ͕Ϯϴ ϱ͕ϴϬ Ϯ͕Ϯϴ ϰ͕ϰϬ ϭ͕ϴϮ ϳ͕ϬϬ Ϭ͕ϴϮ ϳ͕ϯϴ ϭ͕Ϭϲ ϱ͕Ϯϱ ϭ͕ϵϴ
hŶĐĞƌƚĂŝŶƚǇŽĨ
ƐĐŽƉĞ;ϮͿ
ůů ϱ͕ϳϯ Ϯ͕ϲϭ ϲ͕ϮϮ Ϯ͕ϱϱ ϲ͕Ϭϳ Ϯ͕ϭϮ ϱ͕Ϭϳ Ϯ͕ϯϭ ϰ͕ϵϲ Ϯ͕ϱϵ ϱ͕Ϯϰ ϯ͕Ϭϴ ϱ͕ϰϳ ϯ͕Ϭϴ
'Z ϲ͕ϰϳ Ϯ͕ϰϳ ϲ͕ϱϲ Ϯ͕ϰϴ ϲ͕ϯϭ Ϯ͕Ϯϰ ϱ͕ϳϭ Ϯ͕ϲϭ ϰ͕ϱϳ ϯ͕Ϭϲ ϱ͕ϯϯ Ϯ͕ϵϳ ϱ͕ϵϮ ϯ͕Ϭϵ
ďƌŽĂĚ ϱ͕ϰϬ Ϯ͕ϭϵ ϱ͕ϲϬ Ϯ͕ϴϴ ϲ͕ϴϬ ϭ͕ϯϬ ϰ͕ϰϬ ϭ͕ϴϮ ϱ͕ϱϬ ϭ͕ϳϯ ϰ͕ϭϯ Ϯ͕ϱϯ ϰ͕ϱϬ Ϯ͕ϳϴ
WƌŽĐĞƐƐ
ƵŶĐĞƌƚĂŝŶƚǇ;ϯͿ
ůů ϱ͕ϭϳ Ϯ͕ϲϱ ϱ͕ϲϴ Ϯ͕ϱϲ ϲ͕ϱϰ ϭ͕ϴϰ ϱ͕ϲϯ ϭ͕ϵϲ ϱ͕ϲϳ Ϯ͕ϱϭ ϲ͕ϭϵ Ϯ͕ϲϴ ϰ͕ϳϬ Ϯ͕ϳϯ
'Z ϰ͕ϯϯ ϯ͕Ϭϰ ϰ͕ϳϴ Ϯ͕ϵϭ ϲ͕ϲϳ Ϯ͕Ϯϰ ϲ͕ϳϱ Ϯ͕ϱϱ ϲ͕ϯϴ ϯ͕ϲϲ ϳ͕ϯϯ Ϯ͕ϱϬ ϰ͕ϰϯ Ϯ͕ϲϰ
ďƌŽĂĚ ϱ͕ϬϬ Ϯ͕Ϯϰ ϱ͕ϴϬ Ϯ͕ϲϴ ϳ͕ϮϬ ϭ͕ϯϬ ϰ͕ϰϬ Ϯ͕Ϭϳ ϱ͕ϱϬ ϭ͕ϳϯ ϱ͕ϲϯ Ϯ͕Ϯϲ ϰ͕Ϯϱ Ϯ͕ϰϵ
sĂůƵĞĨŽƌŵŽŶĞǇ
;ϰͿ
ůů ϱ͕ϰϬ Ϯ͕Ϭϴ ϰ͕ϵϭ Ϯ͕ϯϭ ϱ͕ϱϮ Ϯ͕Ϭϯ ϱ͕ϯϳ Ϯ͕ϳϳ ϲ͕ϱϬ Ϯ͕ϭϮ ϳ͕Ϭϯ Ϯ͕Ϯϰ ϲ͕ϳϲ Ϯ͕ϲϱ
'Z ϱ͕ϰϳ Ϯ͕Ϯϯ ϱ͕Ϯϳ Ϯ͕ϱϱ ϱ͕ϳϯ Ϯ͕ϯϰ ϱ͕ϳϯ ϯ͕ϯϵ ϲ͕ϰϯ ϭ͕ϴϯ ϲ͕ϰϳ Ϯ͕ϮϬ ϳ͕ϲϵ Ϯ͕ϭϰ
ďƌŽĂĚ ϰ͕ϴϬ ϭ͕ϲϰ ϰ͕ϴϬ ϭ͕ϵϮ ϳ͕ϬϬ ϭ͕ϬϬ ϱ͕ϰϬ ϭ͕ϲϳ ϲ͕ϳϱ Ϭ͕ϵϲ ϲ͕Ϯϱ ϭ͕ϵϴ ϲ͕ϱϬ ϭ͕ϵϯ
ƌŝƚŝĐĂůŝƚǇŽĨ
ƐĐŚĞĚƵůĞ;ϱͿ
ůů ϱ͕ϬϬ ϭ͕ϵϯ ϰ͕ϴϭ ϭ͕ϵϭ ϲ͕ϱϯ ϭ͕ϵϰ ϴ͕Ϯϯ Ϯ͕ϭϰ ϱ͕ϯϮ ϭ͕ϴϵ ϱ͕ϬϬ Ϯ͕ϭϮ ϱ͕ϯϳ Ϯ͕ϯϵ
'Z ϰ͕ϵϯ ϭ͕ϳϵ ϱ͕Ϭϳ ϭ͕ϳϵ ϲ͕ϵϰ ϭ͕ϵϴ ϴ͕Ϭϳ Ϯ͕ϯϳ ϰ͕ϴϲ Ϯ͕ϭϭ ϰ͕ϲϬ Ϯ͕ϯϴ ϰ͕ϱϰ ϭ͕ϴϭ
ďƌŽĂĚ ϱ͕ϮϬ ϭ͕ϲϰ ϱ͕ϬϬ ϭ͕ϴϳ ϲ͕ϴϬ ϭ͕ϭϬ ϵ͕ϮϬ Ϭ͕ϴϰ ϲ͕ϱϬ ϭ͕Ϯϵ ϱ͕ϯϴ Ϯ͕Ϭϳ ϱ͕Ϯϱ ϭ͕Ϭϰ
WĞƌĨŽƌŵĂŶĐĞ
ĐƌŝƚŝĐĂůŝƚǇ;ϲͿ
ůů ϰ͕ϵϬ Ϯ͕ϳϯ ϱ͕ϳϱ Ϯ͕ϴϱ ϳ͕ϱϮ Ϯ͕Ϯϭ ϱ͕ϴϯ Ϯ͕Ϯϳ ϱ͕ϲϭ Ϯ͕Ϭϰ ϰ͕ϲϰ Ϯ͕ϯϴ ϲ͕ϰϵ Ϯ͕Ϯϱ
'Z ϱ͕ϴϳ Ϯ͕ϲϭ ϲ͕ϯϯ Ϯ͕ϱϬ ϳ͕ϱϯ Ϯ͕Ϭϳ ϲ͕Ϯϵ Ϯ͕Ϭϱ ϲ͕ϭϰ Ϯ͕Ϭϳ ϰ͕ϴϬ Ϯ͕Ϯϳ ϲ͕ϭϱ ϭ͕ϲϴ




ůů ϲ͕Ϯϳ Ϯ͕ϱϱ ϲ͕ϰϳ Ϯ͕ϯϲ ϲ͕ϴϯ Ϯ͕ϲϳ ϲ͕ϱϮ Ϯ͕ϯϰ ϱ͕ϲϰ Ϯ͕ϲϲ ϱ͕ϱϯ Ϯ͕Ϯϲ ϲ͕ϴϵ Ϯ͕ϭϲ
'Z ϳ͕ϯϯ Ϯ͕Ϭϲ ϳ͕Ϯϳ ϭ͕ϴϳ ϳ͕ϰϬ Ϯ͕Ϯϵ ϲ͕ϳϵ Ϯ͕ϲϰ ϲ͕ϬϬ Ϯ͕ϰϱ ϲ͕ϲϵ Ϯ͕Ϭϲ ϲ͕ϴϲ Ϯ͕Ϭϳ
ďƌŽĂĚ ϲ͕ϮϬ Ϯ͕ϱϵ ϱ͕ϰϬ ϭ͕ϴϮ ϱ͕ϲϬ Ϯ͕Ϭϳ ϱ͕ϰϬ Ϯ͕ϯϬ ϲ͕ϱϬ ϭ͕Ϯϵ ϱ͕ϲϯ Ϯ͕ϮϬ ϱ͕ϳϱ Ϯ͕ϭϵ
ŽŶƚƌĂĐƚƵĂů
ĚŝĨĨŝĐƵůƚŝĞƐ;ϴͿ
ůů ϲ͕ϱϮ Ϯ͕Ϯϴ ϲ͕Ϭϲ Ϯ͕Ϭϴ ϯ͕ϴϲ Ϯ͕ϭϯ ϱ͕Ϭϯ Ϯ͕ϭϱ ϱ͕ϳϱ ϭ͕ϰϴ ϳ͕ϭϴ Ϯ͕ϳϭ ϲ͕Ϯϴ Ϯ͕ϱϳ
'Z ϲ͕Ϭϳ Ϯ͕Ϯϴ ϱ͕ϴϴ Ϯ͕Ϭϵ ϯ͕ϵϯ ϭ͕ϵϰ ϱ͕ϬϬ Ϯ͕ϭϴ ϱ͕ϴϲ ϭ͕Ϭϯ ϳ͕ϮϬ Ϯ͕ϲϱ ϳ͕ϯϲ Ϯ͕ϭϬ
ďƌŽĂĚ ϰ͕ϲϬ ϭ͕ϲϳ ϱ͕ϬϬ ϭ͕ϳϯ ϰ͕ϬϬ ϭ͕ϮϮ ϲ͕ϬϬ ϭ͕ϰϭ ϲ͕ϱϬ ϭ͕ϳϯ ϲ͕ϱϬ Ϯ͕ϳϴ ϲ͕ϯϴ Ϯ͕ϱϲ
ůĂŝŵƐ;ϵͿ
ůů ϲ͕ϱϬ Ϯ͕ϳϱ ϱ͕ϴϭ Ϯ͕ϲϬ ϰ͕ϲϵ Ϯ͕ϰϱ ϰ͕ϵϳ Ϯ͕Ϭϴ ϱ͕ϱϳ ϭ͕ϵϯ ϲ͕ϴϮ Ϯ͕ϵϬ ϱ͕ϰϲ Ϯ͕ϰϯ
'Z ϲ͕ϯϯ Ϯ͕ϳϰ ϲ͕Ϯϳ Ϯ͕ϲϬ ϱ͕Ϯϳ Ϯ͕ϲϵ ϱ͕ϬϬ Ϯ͕Ϭϴ ϱ͕ϳϭ Ϯ͕ϮϬ ϲ͕ϭϯ ϯ͕Ϭϭ ϱ͕ϭϱ Ϯ͕ϭϵ
ďƌŽĂĚ ϲ͕ϲϬ ϯ͕Ϭϱ ϲ͕ϮϬ Ϯ͕ϳϳ ϱ͕ϰϬ Ϯ͕ϳϵ ϰ͕ϰϬ ϭ͕ϵϱ ϲ͕ϬϬ Ϯ͕ϬϬ ϲ͕ϬϬ Ϯ͕ϲϱ ϲ͕ϭϯ ϭ͕ϯϲ
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7KH VWXG\ LGHQWLILHG FRUUHODWLRQV DPRQJ SDUWLFLSDQWV¶ SURILOHV DQG WKHLU UHVSRQVHV FRQFHUQLQJ WKH
VXLWDELOLW\RIHDFK&7DJDLQVW HDFKFULWHULRQ7KH63663$6:DSSOLFDWLRQZDVXVHG WRSURGXFH WKH
VWDWLVWLFDOUHVXOWV7KHDQDO\VLVHPSOR\HGZDVWKH³GHVFULSWLYHDQDO\VLV´DQGWKHPHWKRGFKRVHQZDV³&KL




WKDW WKH830LVDSSURSULDWHZKHQLW LVGLIILFXOW WRHVWLPDWHWKHILQDOFRQVWUXFWLRQFRVWDQGWKHFOLHQW
ZLVKHVWRDYRLGWKHULVNRIFRVWHVFDODWLRQZKLOHWKRVHHPSOR\HGLQSURMHFWPDQDJHPHQWRQEHKDOIRI





WR UDWH WKH830ZLWK DQG UHVSHFWLYHO\ DJDLQVW WKH9DOXH IRU0RQH\&ULWHULRQ LH WKH\ WHQG WR
EHOLHYHWKDWWKH830GRHVQRWSURYLGHWKHPRVWHIILFLHQWPHWKRGIRUREWDLQLQJYDOXHIRUPRQH\




x 7KRVH UHVSRQGHQWVZLWK\HDUV GHVLJQ H[SHULHQFH WHQG WR UDWH WKH&7/XPS VXP  IL[HGSULFH
/6)3 ZLWK  DJDLQVW WKH 8QFHUWDLQW\ RI 6FRSH &ULWHULRQ ZKLFK PHDQV WKDW WKH\ EHOLHYH LW LV DQ
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IRU LPSOHPHQWDWLRQ LQ*UHHN KLJKZD\ FRQVWUXFWLRQ SURMHFWV5HVHDUFK IRFXVHG RQ H[SHUWV LQ WKH*UHHN
3XEOLF 6HFWRU ZLWK PRUH WKDQ  \HDUV H[SHULHQFH :KHQ FRPSDULQJ WKHLU RSLQLRQV ZLWK WKH RYHUDOO
UHVXOWVWKHPRVWVLJQLILFDQWGLIIHUHQFHVDUHWKDWDWKH\UDWHWKH830ZLWKZKLFKWKH\DUHPRVWIDPLOLDU






WR EH WKH PRVW DSSURSULDWH ZKHQ LW LV GLIILFXOW WR HVWLPDWH WKH ILQDO FRQVWUXFWLRQ FRVW FRQVWUXFWLRQ
PHWKRGRORJLHVDUHXQNQRZQDWVWDUWRUDUHH[SHFWHGWREHFRPSOH[IRUREWDLQLQJYDOXHIRUPRQH\DQGDW
UHGXFLQJWKHQXPEHURIFODLPVH[SHFWHG,QDGGLWLRQWKRVHZLWKGLUHFWH[SHULHQFHLQWKH830FRQVLGHULW
WR EHEHWWHU WKDQ WKH UHVW DW SURYLGLQJ LQFHQWLYH IRU H[FHOOHQW TXDOLW\ DQG SUHYHQWLQJ FRQWUDFWRUV IURP
FXWWLQJ FRUQHUV EXW UHTXLUHV PRUH VWDII LQ QXPEHUV DQG H[SHULHQFH WR VXSHUYLVH DQGRU PDQDJH WKH
FRQWUDFW
7KH FRUUHODWLRQ DQDO\VLV FDUULHG RXW EHWZHHQ WKH SDUWLFLSDQWV¶ SURILOHV DQG WKHLU UDWLQJV RI HDFK &7
KLJKOLJKWV WKDW UHVSRQVHV DUH VWURQJO\ DIIHFWHG E\ WKH NQRZOHGJH DQG H[SHULHQFH RI WKH VSHFLILF &7
3DUWLFLSDQWV WHQG WR VXSSRUW WKH &7V WKH\ KDYH EHHQ LPSOHPHQWLQJ LQ WKHLU SURMHFWV ,W DOVR EHFRPHV
DSSDUHQW WKDW WKH HYDOXDWLRQ RI WKH&7SHUIRUPDQFH DJDLQVW HDFK FULWHULRQ LV KHDYLO\ GHSHQGHQW RQ WKH















PDMRU KLJKZD\ FRQVWUXFWLRQ SURMHFWV 3URFHHGLQJV RI WKH )LIWK ,QWHUQDWLRQDO &RQIHUHQFH RQ




$UGLWL'	<DVDPLV )  ,QFHQWLYH'LVLQFHQWLYH FRQWUDFWV SHUFHSWLRQVRI RZQHUV	FRQWUDFWRUV
$6&(-RXUQDORI&RQVWUXFWLRQ(QJLQHHULQJDQG0DQDJHPHQW
$O6XEKL $O+DUEL .0  6KDULQJ IUDFWLRQV LQ FRVWSOXV LQFHQWLYHIHH FRQWUDFWV ,QWHUQDWLRQDO
-RXUQDORI3URMHFW0DQDJHPHQW
%HUHQGV 7&  &RVW SOXV LQFHQWLYH IHH FRQWUDFWLQJ  H[SHULHQFHV 	 VWUXFWXULQJ ,QWHUQDWLRQDO
-RXUQDORI3URMHFW0DQDJHPHQW







&DUW\*- &RQVWUXFWLRQ$6&(-RXUQDO RI&RQVWUXFWLRQ(QJLQHHULQJDQG0DQDJHPHQW 

&KDQ':0&KDQ$3&/DP37,	:RQJ-0:D$QHPSLULFDOVXUYH\RIWKHPRWLYHVDQG
EHQHILWV RI DGRSWLQJ JXDUDQWHHG PD[LPXP SULFH DQG WDUJHW FRVW FRQWUDFWV LQ FRQVWUXFWLRQ
,QWHUQDWLRQDO-RXUQDORI3URMHFW0DQDJHPHQW
&KDQ':0&KDQ$3&/DP37,<HXQJ-)<	&KDQ-+/E5LVNUDQNLQJDQGDQDO\VLVLQ
WDUJHW FRVW FRQWUDFWV (PSLULFDO HYLGHQFH IURP  WKH FRQVWUXFWLRQ LQGXVWU\ ,QWHUQDWLRQDO -RXUQDO RI
3URMHFW0DQDJHPHQW
+HUEVPDQ=-	*ODJROD&5 /DQH UHQWDO  LQQRYDWLYHZD\ WR UHGXFH URDG FRQVWUXFWLRQ WLPH
$6&(-RXUQDORI&RQVWUXFWLRQ(QJLQHHULQJDQG0DQDJHPHQW






-DUDLHGL 0 3OXPPHU 5: 	 $EHU 06  ,QFHQWLYH'LVLQFHQWLYH JXLGHOLQHV IRU KLJKZD\
FRQVWUXFWLRQ FRQWUDFWV $6&(-RXUQDO RI&RQVWUXFWLRQ(QJLQHHULQJDQG0DQDJHPHQW  

.DOODQW]LV $ 	 /DPEURSRXORV 6  &RUUHVSRQGHQFH RI DFWLYLW\ UHODWLRQVKLSV 	 FULWLFDO SDWK
EHWZHHQ WLPHORFDWLRQ GLDJUDPV DQG &302SHUDWLRQDO 5HVHDUFK $Q ,QWHUQDWLRQDO  -RXUQDO 

.DOODQW]LV $	 /DPEURSRXORV 6  'LVFXVVLRQ RI WKH SDSHU ³&RPSDULVRQ RI /LQHDU 6FKHGXOLQJ
0RGHO	5HSHWLWLYH6FKHGXOLQJ0HWKRG´E\.0DWWLOD	$3DUN $6&(-RXUQDORI&RQVWUXFWLRQ
(QJLQHHULQJDQG0DQDJHPHQW










3,$5&  3URFXUHPHQW RI ZRUNV JRRGV DQG VHUYLFHV E\ URDG DGPLQLVWUDWLRQV3,$5& 7HFKQLFDO
&RPPLWWHH&5HSRUW
6KU -) 	 &KHQ:7  $ PHWKRG WR GHWHUPLQH PLQLPXP FRQWUDFW ELGV IRU LQFHQWLYH KLJKZD\
SURMHFWV,QWHUQDWLRQDO-RXUQDORI3URMHFW0DQDJHPHQW
6KU -) 	 &KHQ :7  6HWWLQJ 0D[LPXP ,QFHQWLYH IRU ,QFHQWLYH'LVLQFHQWLYH FRQWUDFWV IRU
+LJKZD\3URMHFWV$6&(-RXUQDORI&RQVWUXFWLRQ(QJLQHHULQJDQG0DQDJHPHQW
5RVH 7 	 0DQOH\ .  0RWLYDWLRQ WRZDUG ILQDQFLDO LQFHQWLYH JRDOV RQ FRQVWUXFWLRQ SURMHFWV
-RXUQDORI%XVLQHVV5HVHDUFK
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7DQJ:4LDQJ0'XIILHOG&)<RXQJ'0	/X<,QFHQWLYHVLQWKH&KLQHVH&RQVWUXFWLRQ
,QGXVWU\$6&(-RXUQDORI&RQVWUXFWLRQ(QJLQHHULQJDQG0DQDJHPHQW
7XUQHU - 5 	 6LPLVWHU 6-  3URMHFW FRQWUDFW PDQDJHPHQW 	 D WKHRU\ RI RUJDQL]DWLRQ
,QWHUQDWLRQDO-RXUQDORI3URMHFW0DQDJHPHQW
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